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1
DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority under 35 U.S.C. §119 to
Korean Patent Application No. 10-2013-0002983 filed in the
Korean Intellectual Property Office on Jan. 10, 2013, the
disclosure of which is incorporated by reference herein in its
entirety.

TECHNICAL FIELD

The present invention relates to a display device. More
particularly, the present invention relates to a display device
for preventing a collision of liquid crystal when applying an
electric field in the display device of a horizontal electric field

type.
DISCUSSION OF THE RELATED ART

A liquid crystal display is one of the most widely used flat
panel displays. The liquid crystal display includes two dis-
play panels provided with field generating electrodes such as
apixel electrode and a common electrode, and a liquid crystal
layer that is disposed between the display panels. In the liquid
crystal display, an image is shown by applying a voltage to a
field generating electrode to generate an electric field in the
liquid crystal layer, which determines an alignment of liquid
crystal molecules in the liquid crystal layer to control polar-
ization of incident light.

The liquid crystal display has light weight and thin forma-
tion characteristics; however, its side visibility is generally
lower than front visibility. A liquid crystal display where a
pixel electrode and a common electrode are formed on one
substrate to form a horizontal electric field can achieve a wide
viewing angle.

In the liquid crystal display of the horizontal electric field
type, the pixel electrode or the common electrode are formed
to have a slit pattern of a bar shape. The liquid crystal posi-
tioned on an edge of the slit pattern has a different rotation
direction than surrounding liquid crystal when an electric
field is applied, and thus the liquid crystal may collide.
Accordingly, an area where the slit pattern is formed may be
recognized by a user. This is referred to as white bruising.

Particularly, when an initial alignment direction of the
liquid crystal is partly different from the surrounding liquid
crystal due to an external force, the liquid crystal collides
when an electric field is applied such that the slit pattern may
be recognized by the user.

SUMMARY

A display device according to an exemplary embodiment
of the present invention includes: a first insulation substrate
and a second insulation substrate facing each other; a first
field generating electrode and a second field generating elec-
trode disposed on the first insulation substrate, wherein the
first and second field generating electrodes overlap each other
via an insulating layer; a first signal line and a second signal
line disposed on the first insulation substrate and connected to
the first field generating electrode; a slit pattern disposed in
the first field generating electrode or the second field gener-
ating electrode; and a spacer disposed between the first insu-
lation substrate and the second insulation substrate, wherein
the spacer overlaps a portion of the slit pattern.
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The display device may include a plurality of pixel areas,
and the slit pattern may be disposed within a first pixel area of
the pixel areas.

The spacer may overlap about 2 um to about 4 um of the slit
pattern.

The first field generating electrode may be disposed within
the first pixel area, and the second field generating electrode
may be disposed on a surface of the first insulation substrate.

The slit pattern may be an opening in the second field
generating electrode.

The first pixel area may be defined by an intersection of the
first signal line and the second signal line.

The slit pattern may be disposed in a direction parallel to
the second signal line.

The spacer may overlap an upper edge of the slit pattern, a
lower edge of the slit pattern, or the first signal line.

The spacer may overlap about 2 um to about 4 pm of the
upper edge or the lower edge of the slit pattern.

The spacer may be a column spacer on the first insulation
substrate.

The display device may have a resolution of more than 400
pixels per inch (ppi).

The spacer may be one of a plurality of spacers and a
number of the spacers may be 65% to 105% of a number of the
pixel areas.

The spacer may cover a plurality of slit patterns.

A display device according to an exemplary embodiment
of the present invention includes: a plurality of pixel areas; a
first insulation substrate and a second insulation substrate
facing each; a first field generating electrode and a second
field generating electrode disposed on the first insulation
substrate, wherein the first and second field generating elec-
trodes overlap each other via an insulating layer; a first signal
line and a second signal line disposed on the first insulation
substrate and connected to the first field generating electrode;
a slit pattern disposed in the first field generating electrode or
the second field generating electrode; and a plurality of spac-
ers disposed between the first insulation substrate and the
second insulation substrate, wherein a number of the spacers
is 65% to 105% of a number of the pixel areas.

The slit pattern may be disposed within a first pixel area of
the pixel areas, and a first spacer of the spacers may overlap a
portion of the slit pattern.

The first spacer may overlap about 2 um to about 4 um of
the slit pattern.

The first spacer may cover a plurality of slit patterns.

The first spacer may be a column spacer on the first insu-
lation substrate.

The display device may have a resolution of more than 400
pp1.

The first signal line and the second signal line may be
crossed, the slit pattern may be disposed in a direction parallel
to the second signal line, and the first spacer may overlap an
upper edge of the slit pattern, a lower edge of the slit pattern,
or the first signal line.

A display device according to an exemplary embodiment
of the present invention includes: a first panel and a second
panel facing each other; a pixel electrode disposed on the first
panel; a common electrode disposed on the first panel; a slit
pattern disposed in the pixel electrode or the common elec-
trode; and a spacer disposed between the first and second
panels and overlapping a side of the slit pattern.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a layout view of a display device according to an
exemplary embodiment of the present invention.
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FIG. 2 is a layout view of a partial pixel of a display device
according to an exemplary embodiment of the present inven-
tion.

FIG. 3 is a cross-sectional view of the display device of
FIG. 2 taken along line III-II1.

FIG. 4 is a cross-sectional view of the display device of
FIG. 2 taken along line IV-IV.

FIG. 5 is a layout view of a partial pixel of a display device
according to an exemplary embodiment of the present inven-
tion.

FIG. 6 is a simulation result of the state of a pixel when an
electric field is applied in a display device as a comparative
example.

FIG. 7 and FIG. 8 are simulation results of the state of a
pixel when an electric field is applied in a display device
according to an exemplary embodiment of the present inven-
tion.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

Exemplary embodiments of the present invention will be
described more fully hereinafter with reference to the accom-
panying drawings. However, the present invention may be
embodied in various different ways and should not be con-
strued as limited to the embodiments disclosed herein.

In the drawings, the thickness of layers, films, panels,
regions, etc., may be exaggerated for clarity. Like reference
numerals may designate like elements throughout the speci-
fication and drawings. It will be understood that when an
element such as a layer, film, region, or substrate is referred to
as being “on” another element, it can be directly on the other
element or intervening elements may also be present.

First, a display device according to an exemplary embodi-
ment of the present invention will be described with reference
to FIG. 1 to FIG. 4.

FIG. 1 is a layout view of a display device according to an
exemplary embodiment of the present invention, and F1G. 2 is
a layout view of a partial pixel of a display device according
to an exemplary embodiment of the present invention. FIG. 3
is a cross-sectional view of the display device of FIG. 2 taken
along line III-111, and FIG. 4 is a cross-sectional view of the
display device of FIG. 2 taken along line IV-IV.

Referring to FIG. 1 to FIG. 4, a liquid crystal display
according to an exemplary embodiment of the present inven-
tion includes a lower panel 100, an upper panel 200, and a
liquid crystal layer 3 interposed between the two panels 100
and 200.

First, the lower panel 100 will be described.

A plurality of gate lines 121 are formed in one direction on
a first insulation substrate 110 made of transparent glass or
plastic.

The gate lines 121 extend in a transverse direction and
transfer gate signals. Further, a gate electrode 124 connected
to the gate line 121 is formed. The gate electrode 124 may be
formed of a portion of the gate line 121 as shown, or may be
protruded from the gate line 121.

Although not shown, a storage electrode may be further
formed and not be connected to the gate line 121 and the gate
electrode 124. The storage electrode may be formed in a
direction parallel to the gate line 121, and the storage elec-
trode may be applied with a predetermined voltage such as a
common voltage.

A gate insulating layer 140 is formed on the gate line 121.
The gate insulating layer 140 may be formed of an inorganic
insulating material such as silicon nitride (SiNx) or silicon
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oxide (SiOx). In addition, the gate insulating layer 140 may
be made of a single layer or a multiple layers.

A semiconductor 154 is formed on the gate insulating layer
140. The semiconductor 154 may be positioned on the gate
electrode 124. The semiconductor 154 may be made of amor-
phous silicon, polycrystalline silicon, or a metal oxide.

Although not shown, ohmic contacts may be further
formed on the semiconductor 154. The ohmic contacts may
face each other with respect to the gate electrode 124 and may
be disposed in a pair on the semiconductor 154. The ohmic
contacts may be formed of n+ hydrogenated amorphous sili-
con heavily doped with an n-type impurity such as phospho-
rous, or they may be made of silicide. However, when the
semiconductor 154 is the oxide semiconductor, the ohmic
contacts may not be formed. When the semiconductor 154 is
the oxide semiconductor, a barrier layer and a capping layer
may be formed under or on the semiconductor 154.

A plurality of data lines 171, source electrodes 173 con-
nected to the data lines 171, and drain electrodes 175 sepa-
rated from the source electrodes 173 are formed on the semi-
conductor 154. Each source electrode 173 may be formed of
aportion of the data line 171 as shown, and may be protruded
from the data line 171. The source electrode 173 and the drain
electrode 175 are separated from each other on the semicon-
ductor 154. The semiconductor 154 may be entirely formed
under the data line 171.

The data line 171 extends in a longitudinal direction and
transmits a data signal. The data signal transmitted to the data
line 171 is applied to the source electrode 173.

The gate electrode 124, the semiconductor 154, the source
electrode 173, and the drain electrode 175 form one thin film
transistor. When the thin film transistor is turned on, the data
signal applied to the source electrode 173 is transmitted to the
drain electrode 175.

A passivation layer 180 is formed on the data line 171, the
source electrode 173, the drain electrode 175, and the semi-
conductor 154 exposed between the source and drain elec-
trodes 173 and 175. The passivation layer 180 may be made of
an organic insulating material or an inorganic insulating
material, and may be formed of a single layer or multiple
layers.

The passivation layer 180 has a contact hole 181 exposing
at least a portion of an upper surface of the drain electrode
175.

A pixel electrode 191 connected to the drain electrode 175
through the contact hole 181 is formed on the passivation
layer 180. The pixel electrode 191 is connected to the drain
electrode 175 and receives the data signal from the drain
electrode 175 when the thin film transistor is turned on.

The first insulation substrate 110 and a second insulation
substrate 210 may include a plurality of pixel areas, and the
gate lines 121 and the data lines 171 are crossed thereby
defining the pixel areas.

The pixel electrode 191 may be formed within a pixel area
and may have a plate shape filling most of that one pixel area.
The shape of the pixel electrode 191 may be a polygon having
edges substantially parallel to the gate line 121 and the data
line 171. The pixel electrode 191 may be made of a transpar-
ent metal material such as indium-tin oxide (ITO) and
indium-zinc oxide (1ZO).

An insulating layer 193 is formed on the pixel electrode
191. The insulating layer 193 may be made of the organic
insulating material or the inorganic insulating material, and
may be formed of a single layer or multiple layers.

A common electrode 195 is formed on the insulating layer
193. The common electrode 195 may be entirely formed on
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the first insulation substrate 110. The common electrode 195
is applied with a predetermined voltage such as the common
voltage.

The common electrode 195 may be made of the transparent
metal material such as ITO and IZO.

The common electrode 195 includes a slit pattern 197, and
the slit pattern 197 may be formed in the pixel area. The slit
pattern 197 may also extend beyond the pixel area. One pixel
area may include a plurality of slit patterns 197. In FIG. 2, one
pixel area includes two slit patterns 197, however the present
invention is not limited thereto and one pixel area may include
three or more slit patterns 197. In addition, one pixel area may
include just one slit pattern 197.

The slit pattern 197 of the common electrode 195 is formed
to overlap the pixel electrode 191 with the plate shape. The slit
pattern 197 may be formed of a shape extending in a direction
parallel to the data line 171.

A first alignment layer (not shown) is coated on an inner
surface of the lower panel 100.

Next, the upper panel 200 will be described.

A light blocking member 220 is formed on the second
insulation substrate 210 made of transparent glass or the like.
The light blocking member 220 is also called a black matrix,
and prevents light leakage. The light blocking member 220
may be formed on a boundary of the pixel area such as the gate
line 121, the data line 171, and the thin film transistor.

A plurality of color filters 230 are formed on the second
insulation substrate 210. Most of the color filters 230 are
disposed in the region enclosed by the light blocking member
220, and may be extended in the longitudinal direction
according to the column arrangement of the pixel electrodes
191. Each of the color filters 230 may represent one of the
primary colors such as red, green, and blue. Examples of the
primary colors may include red, green, and blue, or yellow,
cyan, and magenta. Although not shown, the color filters 230
may further include a color filter displaying a mixture of the
primary colors or white as well as the primary colors.

An overcoat 250 is formed on the color filter 230 and the
light blocking member 220. The overcoat 250 may be formed
of an organic insulator, and it functions to prevent the color
filter 230 from being exposed and provides a flat surface. The
overcoat 250 may be omitted.

A second alignment layer (not shown) is coated on an inner
surface of the upper panel 200.

The liquid crystal layer 3 interposed between the lower
panel 100 and the upper panel 200 includes liquid crystal
molecules 310 that are oriented such that their major axes are
substantially parallel to the surfaces of the two panels 100 and
200 when no electric field is applied.

The liquid crystal layer 3 may have positive dielectric
anisotropy or negative dielectric anisotropy. The liquid crys-
tal molecules 310 of the liquid crystal layer 3 may be aligned
to have a pretilt in a predetermined direction, and the pretilt
direction of the liquid crystal molecules 310 is changed
according to the dielectric anisotropy of the liquid crystal
layer 3.

A backlight unit (not shown) for generating light to provide
to the panels 100 and 200 may be further included outside the
first insulation substrate 110 of the lower panel 100.

The pixel electrode 191 to which a data voltage is applied
and the common electrode 195 to which a common voltage is
applied generate an electric field, thereby determining a
direction of the liquid crystal molecules 310 of the liquid
crystal layer 3 that is positioned on the two electrodes 191 and
195. In the display device according to an exemplary embodi-
ment of the present invention, a horizontal electric field may
be formed between two field generating electrodes (e.g., the
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first field generating electrode and the second field generating
electrode), and in the present exemplary embodiment, the
pixel electrode 191 may be the first field generating electrode
and the common electrode 195 may be the second field gen-
erating electrode.

A spacer 325 is formed between the first insulation sub-
strate 110 and the second insulation substrate 210. The spacer
325 may be formed on the first insulation substrate 110, and
in this case, the spacer 325 is formed on the common elec-
trode 195. The spacer 325 may be a column spacer. A cell gap
may be uniformly maintained between the lower panel 100
and the upper panel 200 by the spacer 325.

The spacer 325 is formed to overlap the edge of the slit
pattern 197 of the common electrode 195. The spacer 325 is
formed to overlap an upper edge and a lower edge of the slit
pattern 197 and the gate line 121. Of the spacer 325, a length
of a vertical direction of the portion overlapping the upper
part of the slit pattern 197 may be about 2 um to about 4 um.
In addition, the length of the vertical direction of the portion
overlapping the lower edge of the slit pattern 197 may be
about 2 pum to about 4 pm.

An electric field formation direction between the pixel
electrode 191 and the common electrode 195 may be different
from an electric field formation direction at the edge of the slit
pattern 197 formed of the common electrode 195 such that a
difference of a rotation direction of the liquid crystal mol-
ecules 310 may occur when forming the electric field, and
thus the liquid crystal molecules 310 may collide.

In an exemplary embodiment of the present invention, the
spacer 325 overlaps the upper edge and the lower edge of the
slit pattern 197 such that the liquid crystal molecules 310 are
not formed on the edge of the slit pattern 197. In other words,
the spacer 325 is formed on the edge of the slit pattern 197
where the electric field formation direction is different from
other areas such that the liquid crystal molecules 310 may not
collide.

When the spacer 325 is formed on the first insulation sub-
strate 110, an area of an upper surface of the spacer 325 is
smaller than an area of a lower surface thereof. Accordingly,
if an overlapping length of the spacer 325 and the slit pattern
197 is very small, the liquid crystal molecules 310 may be
positioned on the edge of the slit pattern 197. Therefore, the
overlapping length of the spacer 325 and the slit pattern 197
is about 2 pm or more.

A portion of the edge of the slit pattern 197 may be formed
outside the pixel area, however most of the slit pattern 197 is
formed in the pixel area. Accordingly, if the overlapping
length of the spacer 325 and the slit pattern 197 is very long,
an opening area of the pixel area is decreased. Accordingly,
the overlapping length of the spacer 325 and the slit pattern
197 is about 4 um or less.

One spacer 325 is formed to cover the lower edge of the slit
patterns 197 positioned in the upper pixel area and the upper
edge of the slit patterns 197 positioned in the lower pixel area
among two adjacent pixel areas. In other words, the spacer
325 is formed on the edge of two adjacent pixel areas. The
present invention is not limited thereto, and one spacer 325
may cover the lower edge of the slit patterns 197 positioned in
the upper pixel area and another spacer 325 may cover the
upper edge of the slit patterns 197 positioned in the lower
pixel area.

The spacer 325 may cover the edges of all slit patterns 197
positioned in a plurality of pixel areas. In this case, the num-
ber of spacers 325 is substantially the same as the number of
pixel areas. However, the present invention is not limited
thereto, and the number of spacers 325 may be 65% to 105%
of the number of pixel areas.
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When the number of spacers 325 is large, the liquid crystal
layer 3 may not be uniformly formed on all pixel areas.
However, by using a microdrop filling (MDF) method to drip
the liquid crystal, uniformity may be achieved. In other
words, the liquid crystal is dripped into each pixel area by
using an inkjet method to form the liquid crystal layer 3.

When forming the spacers 325 that are not connected with
two adjacent pixel areas, the number of spacers 325 may be
200% or more of the number of pixel areas.

A resolution of the display device according to an exem-
plary embodiment of the present invention may be high reso-
Iution of more than 400 pixels per inch (ppi). The number of
pixel areas may be more than 400 in a quadrangle with a
transverse length of about 1 inch and a longitudinal length of
about 1 inch. For example, the display device according to an
exemplary embodiment of the present invention may be made
with a resolution of 528 ppi.

In the present exemplary embodiment, the pixel electrode
191 and the common electrode 195 overlap each other via the
insulating layer 193. The pixel electrode 191 is formed under
the insulating layer 193 and the common electrode 195 is
formed on the insulating layer 193. However, the present
invention is not limited thereto, and the common electrode
195 may be formed under the pixel electrode 191.

In addition, in the present exemplary embodiment, the slit
pattern 197 is formed of an opening formed in the common
electrode 195. However, the present invention is not limited
thereto, and the slit pattern 197 may be formed in the pixel
electrode 191. In addition, the shape of the common electrode
195 and the pixel electrode 191 may be a slit shape.

Further, in the present exemplary embodiment, the slit
pattern 197 extends in the direction parallel to the data line
171. However, the present invention is not limited thereto, and
the slit pattern 197 may be formed of a shape extending in a
direction parallel to the gate line 121. In this case, the spacer
325 may overlap a right edge and a left edge of the slit pattern
197 and the data line 171.

Next, a display device according to an exemplary embodi-
ment of the present invention will be described with reference
to FIG. 5.

FIG. 5 is a layout view of a partial pixel of a display device
according to an exemplary embodiment of the present inven-
tion. The cross-section of the display device according to the
current exemplary embodiment of the present invention is
substantially the same as the cross-section of the previous
exemplary embodiment such that a description thereof is
omitted.

The display device according to the current exemplary
embodiment of the present invention is substantially the same
as most of the previous exemplary embodiment such that the
description of overlapping parts is omitted and mostly difter-
ences will be described hereinatter.

In the display device according to the current exemplary
embodiment of the present invention, like the previous exem-
plary embodiment, the gate line 121, the gate electrode 124,
the data line 171, the source electrode 173, the drain electrode
175, the pixel electrode 191, and the common electrode 195
are formed on the first insulation substrate 110.

The common electrode 195 includes the slit pattern 197,
and the shape of the slit pattern 197 is different from that of
the previous exemplary embodiment. A center portion of the
slit pattern 197 extends in the direction parallel to the data line
171 thereby forming a straight shape, and the edge of the slit
pattern 197 is a curved line shape bent from the center portion.
The upper edge of the slit pattern 197 is made of a shape that
is curved from the center portion to the right side, and the
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lower edge of the slit pattern 197 is made of a shape that is
curved from the center portion to the left side.

The shape of the edge of the slit pattern 197 of the present
invention is not limited thereto, and the upper edge of the slit
pattern 197 may be made of a shape that is curved from the
center portion to the left side, and the lower edge of the slit
pattern 197 may be made of a shape that is curved from the
center portion to the right side. In addition, the upper edge and
the lower edge of the slit pattern 197 may both be curved in
the same direction.

The spacer 325 is formed on the common electrode 195,
and the spacer 325 overlaps the upper edge and the lower edge
of the slit pattern 197 of the common electrode 195. The
spacer 325 mainly overlaps the portion of the slit pattern 197
made of the curved shape. Accordingly, the liquid crystal
molecules 310 are not formed on the edge of the slit pattern
197 and collision between the liquid crystal molecules 310
does not occur.

In an exemplary embodiment of the present invention, the
spacer 325 overlaps the edge of the slit pattern 197 such that
the liquid crystal molecules 310 are not formed on the edge of
the slit pattern 197, and as a result, the rotation direction of the
liquid crystal molecules 310 is not influenced by the shape of
the slit pattern 197. Accordingly, the shape of the edge of the
slit pattern 197 of the present invention is not limited to the
shape of FIG. 2 and FIG. 5, and various shapes are possible.
For example, the upper edge and the lower edge of the slit
pattern 197 in FIG. 5 may be slanted in different or the same
directions. In addition, the slit pattern 197 in FIG. 2 may be
bent.

Next, stable rotation of the liquid crystal in a display device
according to an exemplary embodiment of the present inven-
tion will be described with reference to FIG. 6 to FIG. 8.

FIG. 6 is a simulation result of the state of a pixel when an
electric field is applied in a display device used as a compara-
tive example, and FIG. 7 and FIG. 8 are simulation results of
the state of a pixel when an electric field is applied in a display
device according to an exemplary embodiment of the present
invention.

The comparative example used in the simulation of FIG. 6
is a structure in which the spacer and the slit pattern do not
overlap each other unlike the display device shown in FIG. 5.
When the spacer does not overlap the edge of the slit pattern,
the liquid crystal molecules may be positioned on the edge of
the slit pattern.

In this case, if an initial alignment direction of the liquid
crystal molecules positioned on the edge of the slit pattern is
rotated by about 60 degrees due to the application of an
external force to the display device and then the electric field
is applied, the liquid crystal molecules collide. Accordingly,
the slit pattern may be recognized by a user.

The structure used in the simulation of FIG. 7 and FIG. 8 is
similar to the display device shown in FIG. 5. The spacer
overlaps the edge of the slit pattern such that the liquid crystal
molecules are not positioned on the edge of the slit pattern.

In this case, as shown in FIG. 7, although an initial align-
ment direction of the liquid crystal molecules is rotated by
about 60 degrees due to the application of an external force to
the display device and then the electric field is applied, the
liquid crystal molecules do not collide.

In addition, as shown in FIG. 8, although an initial align-
ment direction of the liquid crystal molecules is rotated by
about 120 degrees due to the application of an external force
to the display device and then the electric field is applied, the
liquid crystal molecules do not collide.

In other words, in the display device according to an exem-
plary embodiment of the present invention, the collision of
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the liquid crystal molecules is prevented when applying the
electric field such that the liquid crystal molecules may be
stably rotated. The collision is prevented by the spacer that
overlaps the edge of the slit pattern formed in the first or
second field generating electrodes, for example. The electric
field may be a horizontal electric field.

While the present invention has been particularly shown
and described with reference to exemplary embodiments
thereof, it will be understood by those of ordinary skill in the
art that various changes in form and details may be made
therein without departing from the spirit and scope of the
present invention as defined by the following claims.

What is claimed is:

1. A display device, comprising:

a first insulation substrate and a second insulation substrate
facing each other;

a first field generating electrode and a second field gener-
ating electrode disposed on the first insulation substrate,
wherein the first and second field generating electrodes
overlap each other via an insulating layer;

a first signal line and a second signal line disposed on the
first insulation substrate and connected to the first field
generating electrode;

a slit pattern disposed in the first field generating electrode
or the second field generating electrode; and

a spacer disposed between the first insulation substrate and
the second insulation substrate, wherein the spacer over-
laps about 2 pm to about 4 um of the slit pattern.

2. The display device of claim 1, further comprising a
plurality of pixel areas, wherein the slit pattern is disposed
within a first pixel area of the pixel areas.

3. The display device of claim 2, wherein the first field
generating electrode is disposed within the first pixel area,
and

the second field generating electrode is disposed on a sur-
face of the first insulation substrate.

4. The display device of claim 3, wherein the slit pattern is

an opening in the second field generating electrode.

5. The display device of claim 4, wherein the first pixel area
is defined by an intersection of the first and second signal
lines.

6. The display device of claim 5, wherein the slit pattern is
disposed in a direction parallel to the second signal line.

7. The display device of claim 6, wherein the spacer over-
laps an upper edge of the slit pattern, a lower edge of the slit
pattern or the first signal line.
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8. The display device of claim 7, wherein the spacer over-
laps about 2 pum to about 4 um of the upper edge or the lower
edge of the slit pattern.

9. The display device of claim 2, wherein the spacer is a

5 column spacer on the first insulation substrate.

10. The display device of claim 2, wherein the display
device has a resolution of more than 400 pixels per inch.

11. The display device of claim 2, wherein the spacer is one
of'a plurality of spacers and a number of the spacers is 65% to
105% of a number of the pixel areas.

12. The display device of claim 2, wherein the spacer
covers a plurality of slit patterns.

13. A display device, comprising;

a plurality of pixel areas;

afirst insulation substrate and a second insulation substrate
15 facing each other;

a first field generating electrode and a second field gener-
ating electrode disposed on the first i insulation sub-
strate, Wherein the first and second field generating elec-
trodes overlap each other via an insulating layer;

20 a first signal line and a second signal line disposed on the
first insulation substrate and connected to the first field
generating electrode;

a slit pattern disposed in the first field generating electrode
or the second field generating electrode; and

55 a plurality of spacers formed between the first insulation
substrate and the second insulation substrate, wherein a
number of the spacers is 65% to 105% of a number of the
pixel areas,

wherein the slit pattern is disposed within a first pixel area

30 of the pixel areas, and

a first spacer of the spacers overlaps a portion of the slit
pattern,

wherein the first spacer overlaps about 2 um to about 4 um
of the slit pattern.

35 14.The display device of claim 13, wherein the first spacer

covers a plurality of slit patterns.

15. The display device of claim 13, wherein the first spacer

is a column spacer on the first insulation substrate.

16. The display device of claim 13, wherein the display

40 device has a resolution of more than 400 pixels per inch.

17. The display device of claim 13, wherein the first signal

line and the second signal line are crossed,

the slit pattern is disposed in a direction parallel to the
second signal line, and

45  the first spacer overlaps an upper edge of the slit pattern, a
lower edge of the slit pattern, or the first signal line.
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